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Oregon's Total Maximum Daily Load Program 

OVERVIEW 

BENEFICIAL USES 

he quality of Oregon's streams, 
lakes, estuaries, and groundwaters T is monitored by the Department of 

Environmental Quality (DEQ). The infor- 
mation collected by DEQ is used to de- 
termine whether water quality standards 
are being violated and, consequently, 
whether the benefldai us- of the waters 
are being threatened. The beneficial uses 
include fisheries, aquatic life, drinking 
water, recreation, shellfish, irrigation, 
hydroelectric power, and navigation. Spe- 
cific State and Federal rules are used to 
determine if violations have occurred: 
these rules include the federal Clean 
Warer Act  o f  7972, Oregon's Revised 
Statutes (ORs), and Oregon's Adminis- 
trative Rules (OAR Chapter 3401. 

WATER QUALM LIMITED 
STR€AMS'AND TOTAL 
MAXIMUM DAIlY LOADS 

he term water quaK'rty limited is 
applied to streams and lakes where T required treatment processes are 

being used but violations of water quality 

standards occur. With a few exceptions, 
such as in cases where violations are due 
to natural causes, the State must establish 
a Total Maxlmum Daily Load or TMDL for 
any waterbody designated as water quality 
limited. A TMDL is the total amount of a 
pollutant (from all sourced that can enter 
a specific waterbody without violating the 
water quality standards. 

WASTELOAD AND LOAD 
ALLOCATIONS 

he total permissibla pollutant load 
is allocated to  point, nonpoint, ' T background, and future sources of 

pollution. 'Wasteload alloaiiona are por- 
tions of the total joad that are ajlorted to 
point soirees of pollution, such as sewage 
treatment plants or industries. The waste- 
load allocations are used to estabfish ef- 
fluent limits in discharge permits. Load 
a l l o d o n s  are portions of the total load 
that are attributed to either natural back- 
ground sources, such as soils, or from non- 
point sources, such as agricultural or for- 
estry activities. Allocations can also be 
set aside in reserves for future uses. 



7 M D l  PROCESS collecting additional data to answer specific 
questions, using mathematical models to pre- 
dict the effects of changes in wasteloads, 
evaluating alternative strategies for imple- 
mentation, and holding public hearings and 
allowing public comment on the TMDL. 

he establishment of TMDLs is re- 
quired by Section 303 of the Clean 
Water Am. The process of establish- 

ing a TMPL includes studying existing data, 
T 

Tbis report prwides infamation on one. of‘tbe wuterhdies in 
Oregon’s : W D L  Program, Tbe report inc2trdes backpPrtcd in- 
formation OR tbe draiinagc basin, the poll&wso#rces, and the 
applicable water qsrality standards; a srrrnnzary of tbe monitor- 
ing datu and tbe t e c h i d  analyses; and CL discxssbon of the 
cuwent polhtion control strategy. . 
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Rickreall Creek 

BACKGROUND INFORMATION 

Rickreall Creek is located in the Willamem 
Basin in northwestern Oregon. The creek 
drains portions of the Coast Range and flows 
into the Willamem Vallay, eventually meeting 
the Willamette River at river mils 88, southwest 
of Salem near the Eola Hills. 

The topography of the Rickreall Creek water- 
shed ranges from the relatively flat terraces of 
the Willamem Valley to the steeper terrain of 
the Coast Range, which runs north and south 
through western Oregon. The basin ha$ a mild 
and temperate climate with B dry summer sea- 
son and a rainy winter. Over 80 percent of the 
mean annual precipitation falls between Novsm- 
ber and April. Land use in the Rickreall Creek 
drainage basin is predominantly agricultural. 

Rickreall Creek bisects the City of Dallas (popu- 
lation 1 O,OOO), which is the largest urban area 
in the basin. The creek runs from west to east 
through the City, which lies against the foothills 
of the Coast Range. The creek presently serves 
as both the drinking water source and the 
wastewater disposal location for Dallas. 

During the summer, flow .in Rickreall Creek is 
controlled & the dam at Aaron Mercer Resenroir, 

S w a g e  Traatmnt plant. 

which is located approximately 8.5 miles west of 
Dallas near the headwaters of the creek. 

WATER QUALITY CONCERNS 

8eneficiaf Uses Affected 

The designated beneficial uses of Rickreall 
Creek are identified in Oregon's Administrative 
Rules (OARS). Uses include water supply, 
aquatic life, recreation, and aesthetics. The 
beneficial use found to be most at risk in 
Rickreall Creek is aquatic life, which is listed as 
"not supported" in the latest Statewide Water 
Quality Assessment Report [ 1992 305M 
Report]. 

' 

The Oregon Department of Fish and Wildlife 
(ODFWl has reported that the Rickreall Creek 
Basin supports populations of cutthroat 'trout 
and steelhead. Both'of these fish are managed. 
in accordance with OOFW's wild-fish 
management policy; because of limited in- 
formation, they are listed as "stocks of 
concern." Coho salmon also use the stream 
for spawning and rearing. OOFW believes that 
poor water quality, especially excessive stream 
temperatures associated with low summer 
flows, limits use of the mainstem Rickreall 
Creek by these fish. 

, 

SA I W554 7-5 Rsvhiun Date: December I ,  7993 
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Segments and Parameters of Concern 

The Rickreall Creek drainage is induded in 
Oregon's water quality standards as part of the 
Willametre Basin. Water quality monitoring 
within the creek has shown violations of the 
State's water qualiw standard for dissolved 
oxygen during the summer months. River miles 
0 to 20 have been identified as water qualhy 
limited for dissolved oxygen in Oregon's 1992 
305(b) Report. 

The point source discharge from the Dallas 
sewage treatment piant (STPI has a major in- 
fluence on the water quality in Rickreail Creek. 
A total maximum daily toad (TMOL) has been 
prepared to sddress problems due to low levels 
of dissolved oxygen and high levels of chhrine 
and ammonia-nitrogen resulting from the STP 
discharge. Other parameters of concern which 
are addressed in the discharge permit for Dallas 
include temperature, fecal coliform bacteria, 
total suspended solids, and pH. 

Applicable Water Quality Standards 

A number of water quality parameters including 
dissolved oxygen, chlorine, and temperature 
have criteria values which have been adopted 
as. regulatory standards for the Willamette 
Basin. 

Dissolved oxygen: Dissolved oxygen is a criti- 
cal parameter for the protection of aquatic 
life. ODFW has identified portions Qf Rick- 
reall Creek immediately below the Dallas STP 
as salmonid producing. Based on ODFW's re- 
ports, OEQ has presumed that the 90-percent 
and 95-percent saturation criteria apply 
downstream of the discharge [OAR 340-41 - 
445( 2)(a) (El(i)l. The 95-percent criterion 
applies during periods of salmonid spawning, 
incubation, and rearing; 90 percent applies at  
other times. I f  more detailed information on 
t-he presence of salmonids in the creek is pro- 
vided, a review of the applicable criteria will 
be needed. 

Chlorine: The Dallas STP does not currently 
dechlorinate its eMuent, and residual chlorine 
concentrations are above the instream acute 
toxicity limit of 0.01 9 milligrams per liter (mgll) 
[OAR 340-41 -445(21(p)j. 

Temperature: High water temperatures can 
cause adverse impacts on aquatic life., When 
stream temperatures aie 58OF or greater, no 
measurable increase relarive to a control point 
is allowed; no increase greater than 0.5OF is 
allowed when stream temperatures are 57.5 O F  

or less [OAR 340-41445 (2}(bl(Cl(ill. 

AVAILABLE MONITORING DATA 

Very few hissorial dats exist for Rickreall 
Creek. The largest m o u n t  of data which does 
exist was collected .between 1957 and 1973 
during the summer months; fewer data are 
available for the other seasons. The historical 
data at Highway 51 (river mile 2.2) indicate 
that dissolved oxygen fell behw the 6.0 mglL 
concentration criterion for several months 
during the summer low-flow period; most of the 
summer values ranged from 5.5 to 6.5 mglL. 
Saturation tevels of dissolved oxygen also fell 
below the 90 percent of saturation criterion for 
several months. 

, 

. 

Because of water quality concerns in Rickreall 
Creek, mixing-zone surveys of the Dallas outfall 
were conducted by DEQ in August 1 988, October 
1989, and October 1992. Testing results 
indicated water quality violations for dissolved 
oxygen. chlorine, bacteria, and nutrients. (See 
Appendix C.) During the 1988 mixing-zone sur- 
vey, poor mixing was observed,. with the STP- 
effluent plume following one bank of the stream. 

POLLUTANT SOURCES 

Point Sources 

The Dallas sewage treatment plant (STPI has 
been in service since 1969 with year-round 
discharge to Rickreall Creek at river mle 8.5. 
The two major industriesjn the STP's service 
area - Willamette Industries and Praegitter 
Industries - have low levels of biochemical 
oxygen demand (BOD) and total suspended 
solids (TSS1 in their discharges. Praegitter 
Industries uses a pretreatment system. 

The average design flow for the STP is 2 million 
gallons per day (mgdl; the maximum design 
flow is 6 mgd. During extreme wet-weather 
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events, flow to the STP periodically exceeds 
the hydraulic capacity of the collection system 
and the plant. Diluted raw sewage overflows 
to Rickreall Creek during these high-flow 

' evehts. 

Nunpoht sources 

As part of the TMDL process, load allocations 
for background sources were caiculated for 
ammonia and CBOD,; toid allocations for non- 
point sources and reserves were calculated for 
CBOP5 {Table 1). These load allocations plus 
the wasteload allocations established for the 
point source make up the total maximum daily 
load. 

Nonpoint sources can contribute to reduce 
levels of dissolved oxygen and increased tem- 
peratures in streams. Based on available in- 
formation, however, nonpoint sgurcss do not 
appear to significantly influence the measured 
levels of dissolved oKygen saturation in Rick- 
reall Creek above Dallas. Dissolved oxygen 
measured upstream of the Dallas STP rangas 
from 90 to 100 percent of saturation. I t  is 
DEQ's judgment that the Dallas STP accounts 
for the majority of the controllable toad and the 
monitored depression in dissolved oxygen near 
Dallas. It is anticipated that controlling this 
point source will result in eliminating the 
observed violations of the dissolved oxygen 
standard and is a necessary part' .of the 
pollution control strategy for the stream. - 

DEQ does recognize the need to address non- 
point source problems wherever they occur. 
Interagency agreements between D E 0  and the 
Departments of Agriculture and Forestry will be 
used to promote Best Management Pracfices 
designed to  reduce nonpoint sources of pol- 
lution in the basin. 

, POLLUTION CONTROL STRATEGY 

Faciiity Upgrades 

DEQ has been conducting evaluations of Aick- 
reall Creek and the impacts of the Citv's 
discharge. Results of these evaluations will 
help to determine the rypes of facility upgrades 
which will be needed for the City's discharge to 

comply with current State water quality stan- 
dards. Using currently available information, 
the City of Dallas developing plans to up- 
grade its sewage treatment facilities. 

TMDLs and Wasteload Allocations 

The EPA water quality model QUAL2E was 
used to analyze the influence of the Dallas STP 
discharge on Rickreall Creek and to establish 
total maximum daily toads (TMDLs) and waste- 
load allocations. The modelling results support 
the judgment that Rickreall Creek is a water 
quality limited stream with no remaining as- 
similative capacity a t  either low or moderate 
flows. 

The TMDLs and wasteload allocations are in- 
tended to limit the introduction of pollutants 
into Rickreall Creek. TMDLs for a given para- 
meter include wasteload allocacions for point 
sources and load allocations for background 
and nonpoint sources. Prsfiminary TMOLs for 
biochemical oxygen demand (BOO), ammonia, 
and chlorine in Rickreall Creek were established 
in t 988; the City of Dallas and the public were 
notified and provided a chance to comment. 
Based on additional data collection and mathe- 
matical modelling, wasteload allocations were 
developed for the City of Dallas for BOD, am- 
monia, and chlorine. 

The wasteload allocations for the City of Dallas 
STP and the loads allocated to background, 
nonpoint sources, and reserves for BOD and 
ammonia are listed in Table 1. As listed in the 
discharge permit for the City of Dallas, the total 
chlorine residual in the STP effluent shall not 
exceed a monthly average concentration of 
0.01 2 mglL and a daily maximum concentration 
of 0.03 mglL. (See Appendix F for more 
information on permit limits.) 

Permits 

The City's NPDES (National Pollutant Discharge 
Elimination System) permit expired in August 
1989; a renewal permit has been developed 
based on the TMDLs and wasteload allocations. 
Because the current treatment facilities cannot 
meet the revised -permit limits, however, the 
CiW is operating under a Stipulated and Final 
Order (SF01 which describes interim limits and 

- - 
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imposes a compliance schedule for upgrading 
the Dallas sewerage facilities. The new Dallas 
sewerage facilities required by the SFO will be 
regulated by a new permit with limits and con- 
ditions necessary for mesting water-quality and 

. minimumtreatment standards, as appropriate. 
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Table 7. Wasteload and load AIocaiions for RkkreaiY Creek 

. 2  

2.72 

90 970 24 06 

90 1319 3353 

0 

2 

0 0 0 

1.5 16 41 

2 

1.96 

,1294 3924 

1268 3045 

120 

120 

0.5 

0.02 

3.1 0.3 38.1 

45 4.9 22 

. . 5  , 

2 

3.1 83 252 

45 485 1,471 

2 

1.96 

13 140 425 

13 . 137 417 

Ammonia (Monthly Average! S e a m  and 
Ftow, Q (cfrl, 

In Rcbsall Cmek 
Swrce 

WLA: STP' ' 20 I 3.1 I 333 1 1522 10 I 3.1 1 170 I 423 

LA: Backgrouid 

LA: b5e IVe  .t NPS 

0.02 90 10 44 

0 0 0 0 

WLA: STP' + 0 t o l o l o  
Suinmer 

(1 < 90 

I I 

0.2 1.5 0.16 0.73 LA: Backyround 
I I 

LA: Rttsarvs k NPS 2.72 I 1.5 I 22 1 56 

WLA: STP' ' 2 0  I 3.1 I 333 I 1522 10 I 3.1 I 167 1 505 
Winter 

Q > 120 
0.02 1 , 120 I 13 I 59 LA: Backgrourid . 

LA: Reserve 4- NPS 

WLA: STP" 
Winter 

Q = 45to 120 
LA: 8ackground 

LA: Reserve -t. NPS 1.96 I 45 ' 1 475 1 1442 
- -. . . . . . . 

Winter 

Q < 45 

- _  

WIA: STP" " 0 I O I O I O  0 0 0 0 [ 
I I 

LA: Background 0.02 I 13 I l .4  I 6.4 

LA: Reserve + NPS 

For WLAs; "flow" refers to STP effluent; for LAs, "flow" refers to streamflow. 
' City of Dallas SewaOe Treatment Plant. 

LEGEND: 

STP = Seweye Truaiiiierit Plant cfs = Cubic feet per  second 
WLA = Wastetoad Allucetion CBODS = Five-day Carboriaceous Biochemical Oxyyen Ouiiiurid 

LA ' = Load Allocation UNBOD = Ultimate Nitrogenous Biochemical Oxygen Denlarill 
NPS = Noripoilit Sources UCBOD = Ultimate Carbonaceous Biochemicd Oxygen Deinand 

Summer = Mav 1 to Oclober 31 Winter = November 1 to April 30 
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x APPENDIX A 

BACKGROUND INFORMATION 

BASIN DESCRIPTION 

Rickreall Creek is located in the Willamstte 
Basin in .northwestem Oregon. The creek 
drains portions of the Coast Range and flows 
into the Willamme Valley, sysntually meeting 
the Willamette River at  river mile 88, southwest 
of Salem near the Eola Hills. 

The creek bisects the City of Dallas (population 
10,0001, which is the largest urban area in the 
basin. The creek runs from west to east 
through the Ciw, which lies against the foothills 
of the Coast Range. The creek presently serves 
as both the drinking water source and the 
wastewater disposal location for Dallas. 

* 

. During the summer, flow in Rickreill Creek is 
controlled by the dam a t  Aaron Mercer Res- 
ervoir, which is located approximately 8.5 
miles west of Dallas near the hbadwaters of the 
creek. The City of Dallas owns and operates 
the dam. Water is discharged 'as needed for 
consumption and to supplement periods of low 
streamflows. According to the 1: 989 Dallas 
Water Supply Study prepared by the City's 
consultant, Dallas owns water rights totalling 
5.33 cubic feet per second Icfsl from stream- 
flow and 10 cfs from reservoir storage. 

WILDLIFE 

The Oregon Department of Fish and Wildlife 
(ODFW) has reported that the Rickreall Creek 
basin supports populations of cutthroat trout 
and steelhead. Both of these fish are managed 
in accordance with O D W ' s  wild-fish manage- 
ment policy; because of limited information, 
they are listed as "stocks of concern." Coho 

.salmon also use the stream for spawning and 
rearing, OOFW believes that poor water 
quality, sspecidly excessive stream tern- 

peratures associated with low summer flows, 
limits use of the mainstem Rickreall Creek by 
these fish. 

OOFW has identified portions of Rickreall Creek 
immediately W o w  the discharge for the Dallas 
sewage treatment plant [STP) as sslmonid pro- 
ducing. Based on ODFW's reports, OEQ has 
presumed that the 90- and 95-percent satura- 
tion criteria apply downstream of the discharge: 
the 95-percent criterion applies during periods 
of salmonid spawning, incubation, and rearing; 
the 90-percent criterion applies at other times. . 
If more detailed information on the presence of 
salmonids in the creek is provided, a review of 
the appficetble criteria will be needed. 

TOPOGRAPHY AND SOILS 

The topography of the Rickreail Creek water- 
shed ranges from the relatively flat terraces of 
the WiIlamette Valley to the steeper terrain of 
the Coast Range, which runs north and south 
through western Oregon. 

Soils found throughout the area are predomi- 
nantly of the Abiqua series, consisting of welt- 
drained soils formed from mixed silt and clay 
alluvium. The fine-grained soils occupy nearly 
level terraces or gently sloping alluvial fans. 
Permeability is moderately slow, surface runoff 
is slow, and the erosion hazard is slight. Other 
soil series found in the area include the Cove, 
5eilpine, Suver, and Salkum series. 

CLIMATE 

The Rickreall Creek basin has a mild and 
temperate climate with .a dry summer season 
and a rainy winter. Moisture from the Pacific 
Ocean is carried by westerly winds and falls as 
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precipitation on the Coast Range. Precipitation 
decreases as the winds flow eastward into the 
Willametfe Valley. On the east side of the 
Coast Range, the amount of rainfall decreases 
sharply on the lower slopes and on ths  valley 
floors. 

Between 195 1 and 1980, average temperatures 
(in degrees FI ranged from the low 30s to the 
mid 80s; averags precipitation was 49.1 
inches. Lowest temperatures and highest rain- 
fall typically occur in January; highest tempera- 
tures and lowest rainfall typically occur in July. 
Although summer days can be consistently sun- 
ny, continuous ,and prolonged hot weather is 
rare and nights are generally cool. Similarly, 
continuous and prolonged subfreezing weather 
is rare during the winter.' Snowfall is usually 
light, averaging only a few inches per year. 
Over 80 percent of the mean annual precipit- 
ation falls between November and April. 

URBAN AREAS - THE CITY OF 
DALLAS 

The City of Dallas (population: 10,000~ is 
located in Polk County. The total area en- 
compassed by the Urban Growth Boundary is 
3,884 acres. Land use in the Rickreail Creek 
drainage basin is predominantly agricultural. 
Dallas has historically seen cyclicsl but steady 

growth. Substantial growth occurred in the 
1960s and 1970s. but gtowth slowed in the . 
early 1980s. The City's growth resumed at a 
moderate pace during the late 1480s End into 
the early 1990s. Future growh in Dallas is 
projected to continue on the basis of a diver- 
sified local economy, attractiveness as a place 
to live, and proximity to the Salem metropolitan 
area, which is also expecting continued growth. 

WATER QUAITY CONCERNS 

During summer months, the low streamflow in 
Rickreall Creek does not provide adequate ' 
dilution for assimilation of the effluent from thq. , 

sewage treatment plant which serves the Ci$" 
of Dallas. The insdequate dilution results in.' 
seasonal violations of water quality standards. 
Specific violations reported by DEQ include an 

acute and chronic chlorine toxicity levels during 
summer low-flow conditions, low dissolved 
oxygen, and high levels of bacteria. 

.A,'; 
. 

inadequate outfall mixing zone, exceedance of 'e 

Rickreall Creek has been designated as a water 
quality limited stream during the summer , 

months because of low levels of dissolved 
oxygen and high levels of chlorine and 
ammonia-nitrogen. Additional parameters of 
contarn are fecal coliform bacteria, nutrients, 
temperature, and total suspended solids. 

Revision Date: December I ,  1993 SA I WH5507.M 



Wirer Quality Report - Rickreall Creek 8- 7 

APPEND= B 

APPLICABLE WATER QUALITY STANDARDS 

PROTECTION OF BENEFICIAL USES 

Within the State of Oregon, water quality 
standards ate published 'pursuant to Oregon 
Revised Statutes (ORs1 468.020. Authority to 
adopt rules, regulations, and. standards as are 
necesssry and feasible. to protect the environ- 
ment and health of the citizens of the State is 
vested with the Environmental Quality Commis- 
sion. Through the adoption of water quality 
standards, Oregon has defined the beneficial 
uses to be protected in each of its drainage 
basins and the criteria necessary to protect 
those uses.. , 

BENEFICIAL USES AFFECTED 

Oregon Administrative Rules (OAR) Chapter 
340, Division 41, Rule 442, lists the beneficial 
uses for which water quality will be protected 
in the Wilamette Basin. These are identified in 

. Table 8-1. This list of beneficial uses was es- 
tablished by the Oregon Water Resources Com- 
mission pursuant to  direction given in ORS 
538.300. As charged by OHS 468.020, the 
Oregon Environmental Qualitv Commission 
adopted rules and standards that were nec- 
essary to protect those recpgnized beneficiat 
uses, In practice, water quality rules and 
standards have been set a t  levels to protect the 
most sensitive of the uses: aquatic life and 
human health. Assessment acrivities in Rick- 
reall Creek have determined that the beneficial 
use of aquatic life is not fully supported. 
Criteria by which support levels were evaluated 
are listed in Table 6-2. 

Oregon's water quality standards as part of the 
Wtllamerte Basin. Water quality monitoring 
within the creek has shown violations of the 
State's dissolved oxygen standard during the 
iummer months. River miles 0 to 20 have been 
identified as water quality limited for dissolved 
oxygen. in Oregon's Statewide Water Quality 
Status Asssssment Report I t  992 3 W b )  
Report]. Temperature, chlorine, bacteria, and 
nutrients are also parameters of concern. 

APPLICABLE WATER QUALITY 
STANDARDS AND CRITERIA 

A number of water quality parameters have cri- 
teria values which have been adopted as regula- 
tory standards for .the Willamsrte Basin. 
Included are temperature, turbidity (also re- 
ferred to as total suspended solids or TSS), pH 
(a  measure of acidity), dissolved oxygen, fecal 
coliform bacteria, and dissolved chemical 
substances. 

Seasonal violations of State water quality 
criteria have been documented by DEQ in Rick- 
reall Creek. Specific violations reported by OEQ 
include an inadequate effluent-outfall mixing 
zone, exceedance of both acute and chronic 
chlorine-toxicity levels during summer low 
strsamflows, and sxceedance of dissolved oxy- 
gen criteria. During the summer months, there 
is inadequate dilution of the Dallas STP effluent 
by Rickreall Creek. The stream cannot assimi- 
late waste discharges during the low-flow, dry- 
weather amason. 

DIssoived Oxygen 

SEGMENTS AND PARAMETERS The Oregon Department of Fish and Wildlife has 
OF CONCERN identified the area for at  least two miles below 

the STP outfall for the City of Dallas as 
The Rickreall Creek drainage is included in salmonid producing. The Oregon water quality 
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~~ ~ .. 

Public Domestic Water Supply' 

Private Domestic Water Supply' 

TabJe B- 1. Beneficial Uses to be Protected in the Willamette Bash 

Resident Fish & Aquatic Life 

Anadromous Fish Passage ' 

BENEFtCIAL USES 

Industrial Water Supply 

lrriaation 

Salmonid Fish Passage 
Salmonid Fish Smwnina 

. Boating 
Water-Contact Recreation 

Livestock Watering I fishing 
____ 

Wildlife & Hunting 

Commercia1 Navigation & Transoortation 

Partially Supported 

Not Supported 

~ ~ 

' Aesthetic Quality 

10% exceedence of basin DO concentration or 
DO % saturation standard. 

10% exceedence of basin pH standard. 
25% exceedence of basin standard for DO 
concentration or DO % saturation. 

25% exceedence of basin DH srandard. 

Hydropower 

~ 

Pardally Supported 

Not supportad 

'With adequate pietreatment (filtration and disinfectionl and natural quality to  
meet drinking water standards. 

10% axeesdsnee of 1 5 pg/L chlorophyll a. 
25 % exeeedence of 0.1 mgtL total phosphorus. 

25% exceedence of ptl  standard for basin. 

Source: 
Oregon Administrative Rules, Chapter 340, Div. 41, - DEQ Table 6, 

Willamette Basin. 

Table B- 2. Beneficial Use Support Criteria 

FISHERIES 'AND 'AQUATIC UFE 

WATER CONTACT 

10% exeeedence of enterococcus uppet-range 
standard. Partially Supported I 

Not Supported 25 % exceedence of enterococcus upper-range I standard. 

saumo: 
Oregon's 1992,Water Q u a l i ~  Status Assessment Report {305 (b)l Report: 

PD. 83-6. 
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standard for dissolved oxygen (DO) in the 
Willamme Basin states that for salmonid- 
producing waters, "the DO-concentration shall 
not be less than 90 percent of saturation at  
seasonal low or less than 95 percent of 
saturation in spawning areas during spawning, 
incubation, hatching, and fry stages of 
salmonid fishes." [OAR 340-41 -445-(21{a)LE) 
(ill 

'Mixing Zone 

National Pollutant Discharge Elimination System 
(NPDES) permits for sewage treatment plants 
define an outfall mixing zone around the point 
of discharge. According to, OAR 34-41 -445 

' (4Hbl(BHi). and Iii), "the water outside the 
boundary of the mixing zone must be free of 
materials in concentrations that will cause 
cbronic (sublethal) toxici ty...," and it must 
"meet all other wafer quality standards under 
normal annual low-flow conditions." According 
to OAR 340-41-445 (41(b)(A)li) and (iil, "the 
water within the mixing zone shall be free of 
materials jn concentrations that wilt cause acute 
toxicity to aquatic life as measured by a 
Oepmment approved bioassay method ." The 
mixing zone must allow a portion of the stream 
width for free passage of aquatic life [OAR 
340-41-445 (41(d(Cll.. 

. Chlorine 

lnstream acute and chronic toxicity criteria for 
chlorine are defined IS concentrations of 0.01 9 
and 0.01 1 milligrams per liter (mglL1, respec- 
tively [OAR 340-41 -445(2Hpl]. Although t h e  
existing chiorine-gas disinfection system ade- 
quately disinfects effluent to meet the existing 

. 

200-count fecal coliform standard, chlorine tox- 
iciry in Rickreall Creek has been cited by DEQ 
as a violation of water quality standards. The 
Dallas STP does not currently dechlorinare its 
effluent, and residual chlorine concentrations 
are above the acme toxicity limit. Effluent 
limits for chlorine (see Appendix F) were es- 
tablished based on mixing zone analyses. A de- 
chlorination system may be required if chlorine 
disinfection is continued; an alternative dis- 
infection process, such as ultraviolet radiation, 
should be considered. 

Temperature 

According to  OAR 340-41 -445 (2)Ib)(CHil, "no 
measurable increases shall be allowed outside " 
of the assigned mixing zone, as measured re- 
lative to a control point immediately upstream 
from a discharge when stream temperatures are 
5 8 O F  or greeter: or mars than '0.5OF increase 
due io a single-source discharge when receiving 
water temperatures are 57.5OF or less..."' 

Bacteria 

OAR-340-41-445 (2)fe) establishes numeric cri- 
teria for fecal coliform and for enterococci. 
Part [A) requires for freshwaters: "A log mean 
of 200 fecal coliform per 100 milliliters based 
on a minimum of five samples in a 30-day per- 
iod with no more than ten percent of the sam- 
ples in the 30-day period exceeding 400 per 
100 ml." Part (Bl requires for freshwaters: "A 
geometric mean of 33 enterococci per 1 M, milti- 
liters based no fewer than five samples, repre- 
sentative of seasonal conditions, collected over a 
period of at least 30 days. No single sample 
should exceed 61 enterococci per 100 mt." 
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APPENDIX c 
AVAlLABLE MONITORING DATA 

Robert 8aurnprtner, Water Ru&y DivisSioOn, DEQ 

HISTORICAL DATA 

Very few historical data .are available for 
Rickreall Creek. The largest amount of data 
which does exist-  was '-collected during the 
summer months; fewer data are available for 
the other seasons. 

.+ 

The most abundant amount of data exists for 
the monitoring site at  Highway 51 (river mile 
2.2) near the mouth of Rickreall Creek. Data 
were coilected from 1957 until 1973. The his- 
torical data at Highway 51 indicate that dis- 
solved oxygen fell below the 6.0 mglL concen- 
tration criteria for several months during the 
summer low-flaw period; most of the summer 
values ranged from 5.5 to 6,5 mglt. Saturation 
levels of dissolved oxygen also fell bshw the 
90 percent of saturation criteria for several 
months. 

Most of the historical data were collected in the 
afternoon. when a tendency exists for higher 
dissolved oxygen values. Recent dissolved 
oxygen data collected during early October are 
higher than would be expected from review of 
the hisroriesl data, although the lack of his- 
torical data collected in October makes direct 
comparisons difficult. 

Temperature 

The temperature data for the site at  Highway 
51 show typical afternoon temperatures ex- 
ceeding 20 degrees C for several months during 
the summer. Recent data collected in October 
appears to be consistent with the long-term 
pattern. 

. 

RECENT DATA 

Mixing-Zone Survey - August 1988 

In August 1988, bEQ conducted a mixing-tone 
survey of the Dallas outfall in Rickreatl Creek. 
During the mixing-zone survey, poor mixing 
was observed, with the STP-effluent plume fol- 
lowing one bank of the stream. Testing results 
also indicated that state or federal water quality 
criteria for chlorine, bacteria, and nutrients 
were exceeded. 

During the 1988 survey, STP-effluent and in- 
stream fecal coliform and enterococcus were 
tested. The STP-effluent feeal-coliform count 
was 60 colonies per 100 ml and the entero- 
COCCUS count was less than 4 colonies per 1 0 0  
ml; both values are below water quality criteria. 
Measured upstream concentrations in Rickreall 
Creek were 400 for fecal coliform and 1 0 0  for 
enterococcus. At 100 to 200 feet downstream 
of the outfall, individual sample counts varied 
from 280 to  1740 for fecal coliform and 80 to 
1720 for enterococcus. 

Mr'xng-Zone Survey - October 7989 

In October 1989, DEQ conducted an emended 
mixing-zone survey of Rickreall Creek. Con- 
tinuous dissolved oxygen monitors were em- 
ployed to provide information on the diurnal 
variation in dissolved oxygen, conductance, 
temperature, and pH. From these data, it was 
observed that the diurnal range of dissolved 
oxygen was greater at a site below the STP 
than at a site above the STP (3.1 mgll-day ver- 
sus 1.55 mg/l-day, respectively). The min- 
imum diurnal range of dissolved oxygen on one 
of the three dsys sampled fell below 6.0 mglL. 
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May 61 ' 25 29.2 

June 22 8.5 10.9' 

July 7.5 3.5 3.7 

' August 4.8 'I .O 1.4 

September 6.6 1.8 . 1.7 
- 

{See Appendix E for more inforrnation.l ' The U.S. Gsologics! Survey maintained a gauge 
on Rickreall Creek near Dallas at  river mile 19.1 

Screening Survey - Ociober 1992 for the.years 1961 to 1968. Table C-1 lists 
summary statistics for monthly flows at  this 
station. 

A screening water-qua!@ survey using . 
continuous monitors was conducted on Rick- 
reall Creek during October 5-7, 1992, Review 
of the data showed a larger than expected 
amount of variation between recordings. This 
degree of variation is uncommon for these 
recorders and limits the levd of confidence in 
the data. However, the data were used to 
describe the diurnal trends in dissolved oxygen.. 
(See Appendix E for mors information.) 

' 

Streamfh w Data Summary 

Significant additional flow may occur between 
the gauge site and the municipal discharge. 
USGS developed a regression equation for 
extrapolating flows from gauged streams. to 
ungauged streams in western Oregon. Using 
this equation plus estimates of additional basin 
area, stream slope, and other factors, a 
multiplier of 1.5 was developed to extrapolate 
monthly averaged flows at the gauge at RM 
19.1 to monthly qveraged flows at Dallas just 
above the treatment plant discharge. 

WI,.... * . . ,A- 

Table C-l . Flow Statistics - River Mile 19. I 11 961 - 1968) 
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Myrtle Point STP 

Coquille STP 

Bandon STP 

Table C- 1. Results of Routine and Intensive Monitoring 

Summer 1990 I 

0.1 1 38 - 77 14 -"I8 25 - 40 

0.76 - 0.97 04 - 09 2.0 - 14.5 4 - 35 

0.26 - 0.35 08 - 21 5.0 - I 8  15-60 

.. 

'UCBOD IrnglLI 1.5 

Table. C-2. Myde Point STP - UCBQD and h c a y  Rate 

.- - . .~ 

2.8 14.3 13.3 13.4 

I Summer Canditiom - Mfla Paint STP I 

0.05 .. - '  
Decay 'Rate, K 

(day") 
0.07 0.14 0.14 0.14 

tional area and channel depth. Using the his- 
torical data for the time perlod 1950 to 1990 at 
Powers, the low-flow statistic 7Q10 was cal- 
culated from the USGS gauge. Information on ' 

stream depth was available from the Port of 
Bandon. Additionally, DE0 calculated cross- 
sectional area for selected locations in the 
Coquille River and determined stream depth 
throughout much of the Coquille using a chart- 
recording depth sounder. Streamflows for the 
major tributaries were measured at the timer of 
the synoptic surveys in September '1990 and 
7 991 (Table C-3). 

Bandon Sewage Treatment Plant 

Coincident with DEQ's monitoring efforts, the 
City of Bandon contracted with Brown and 
Caldwell Engineers to conduct a study describ- 
ing the amount of mixing and the fate of ef- 
fluent from the sewage treatment plant. This 
study demonstrated that the effluent from 
Bandon was not reaching the freshwater zone 
of the estuary in significant concentrations. Be- 

cause the emuent from Sandon did not appear to 
be contributing to the o w e d  dissolved oxygen 
violations, DEQ did not propose wasteload alloca- 
tions (WlAs) for Bandon to address the dissdved 
oxygen violations. Further monitoring was con- 
ducted to assess effluent quality from Bandon 
and water quality in the estuary. 

RESULTS OF SYNOPTIC SURVEYS 

Bacteria 

Bacteria levels during the summer surveys were 
below the criteria levels for water-contact 
recreation and shellfish harvesting. An ex- 
ception was observed near RM 25, just above 
Coquille, where bacterial levels exceeded the 
criteria. This increase in bacteria could not be 
associated with treatment.plant discharge from 
Coquille, however.. At the time of the monitor- 
ing survey, Coquille was adequately disinfecting 
,wastewater. The source of the observed high 
levels of bacteria is unknown. 
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Table C-3. ,Stmmflow - North and South fofks of the Coquille 

During November 1 891, ' bacterial concentra- 
tions were above criteria throughout the es- 
tuary. Possible sources of elevated bacteria 
included both the, Myrtle Point and Bandon 
STPs, which were not adequately disinfecting 
wastes at the time of the survey, and nonpoint 
sources. 

D~ssOlVed Oxygen 

Dissolved oxygen concentrations can be in- 
fluenced by several factors, including tempera- 
ture, salinity, oxygen-demanding substances, 
and reaeration. in the historical data for the 
Coquille, much of the vFriation in dissolved 
oxygen observed in the estuary could be ex- 
plained by the effect of mixing fresh and ocean 
waters and 'by variations in salinity and tem- 
perature. 

During both synoptic surveys, dissolved oxygen 
concentrations and temperature were monitored 
throughout the Water column at selected sites 

* in the estuary. Dissolved oxygen levels were 
not observed to be stratified at these locations. 
Minimum levels of dissolved oxygen appear to 
geographically coincide with the area of low 
salinity and warm temperatures. 

Dissolved oxygen levels were observed to drop 
to approximately 8 mglL 41 mg/L below satura- 

>> ?@ 

tionl in a pool above the Myrtle Point STP. This 
area is tidally influenced and it is possible that 
dissolved oxygen levels are affected by the STP 
discharge. 

Below Myrtle Point, near the confluence with 
the North fork, the concentration of dissdvrd 
oxygen dropped significantly, due in part to in- 
creased sediment oxygen demand near RM 35. 
By RM 30, the oxygen level increased to near 
the 90 percent of saturation standard. Moving 
downstream from RM 30 to RM 20, the obsew- 
ed level of dissolved oxygen was reduced due 
to BOD demands, sediment demands, and low 
reaeration rates in the relatively deep and slow 
flooded-river estuary. 

During the 1991 survey, levels of dissolved 
oxygen increased from RM 20 downstream ta 
the ocean. In contrast, during the 1990 sur- 
vey, dissolved oxygen continued to decrease 
to RM 10. The differing patterns in dissolved 
oxygen result from differences in the effect of 
tides and ocean water on mixing, salinity, and 
temperature. 

A similar pattern of near-saturation of waters 
entering the estuary and towered concentra- 
tions in the upper area of saltwater intrusion 
appears to occur in other estuaries in Oregon. 
The historical data for the estuaries of the 
Yaquina and Siuslaw Rivers indicate a pattern 
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APPENDIX D 

POLLUTANT SOURCE SUMMARY 

POINT SOURCES 

City of Ddbs -Sewage Treatment Plant (STP) - 
The Dallas sewage trrment plant {STPI has 
been in service since 1909 with year-round 
discharge to Rickreall Creek. . 

' .  

System Design 

The existing sanitary wastewater collection 
system for the City of Dallas collects wastewater 
from residences, businesses, industries, and 
public facilities and conveys the water to the 
Cir/'s sewage treatment plant. Not including 
parks and open space, approximately 1,800 acres 
within the Urban Growth Baundaw are presently 
sewered. The existing STP is located approxi- 
mately two miles east of the City and is adjacent 
to Rickreall Creek; the outfall is located at river 
mile 8.5. Ths STP provides secondary treatment 
of waste. with an average design flow of 2 million 
gallons per day (rngd) and a maximum design 
flow of 6 mad. During extreme wet-weather 
events, flow to the STP periodically exceeds the 
hydraulic capacity of the collection system and 
the plant. Diluted raw sewage overflows to 
Rickreall Creek during these high-flow events. 

The plant was originally designed to treat sea- 
sonal high-strength food-processing wsstes, but 
the cannwy is no longer in operation. The original 
design criteria included effluent limitations of 30 
milligrams per liter h g R )  each for biochemical 
oxygen demand (BOD) and total suspended solids 
(fSS1. In 1974; summer effluent limitations in 
the City's NPOES permit 1#3872-Jl were lowered 
to 10 mglt each-for BOD and TSS. 

Flows to the plant follow a conventional wet- 
swsonldry-season pattern: flows are typically at 
a minimum in September and peak in January. 

During dry weather (May through October), 
average daily flow has averaged 1.60 mgd over 
the 5-year period from 1988 to 1992. During 
wet weather Wovember, through April), average ' 

daily flow has averaged 3.15 mgd. During ex- 
treme storm events, maximum flows periodically 
exceed the plant's nominal hydraulic capauw of 
6 rngd due to "inflow and infiltration" (Ill) 
entering the collection system from runoff and 
high groundwater conditions. Due to the dilution 
effect of In, BOD and TSS concentrations in 
wastewater entering the plant 3re consistently 
lower in the wet-weather season than in the dry- 
weather season. 

' 

During the past 10 years# the C i ' s  locally- 
funded Ill correction program has achieved a re- 
duction in the number, frequency, and duration of 
wet-weather bypasses. However, during periods 
of intense rainfall, bypassing still occurs at the 
STP-influent pump station, resulting in periodic 
discharges of untreated sewage to Rickreall 
Creek. 

Industribs 

Major industries in the area 3re Willamette in- 
dustries and Praegitzer Industries. Willamme In- ' 

dustries processes timber: Praegiuer manufac- 
tures prinred-circuit boards. Willsrnette Industries 
estimates that  only 50 percent of the water they 
use is returned to the sanitary sewer. Currently, 
neither industry foresees significant increases in 
their flows to the wastewater collection system. 

Because of the large volume of industrial flow 
from the two major industries, which add littte 
BOD and TSS, wastewater entering the STP (in- 
flusntl is dilute. concentrations of 800 and TSS 
in treated water leaving the plant (effluent) are 
typically below 10 mg/L during dry weather and 
wet weather. 

The concentration of metals in sludge from the 

. 
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Dahs STP have been reduced over the last few 
years. Installation snd stamp of a new pre- 
treatment system at Praegimr Industries has 
probably contributed to this decrease. 

Rkns fir. Facility Upgrade 

DEQ has been conducting evaluations of Rickreall 
Creek and the impacts of the City's discharge. 
Resub of these evaluations will help to determine 
the types of facility upgrades which will be 
needed for the City to meet current State water 
qualii standards. Based on information currendy 
available, the City of Dallas is developing plans 20 
upgrade its sewage treerunent facilities. 

The Citfs NPDES Waste Discharge Permit ex- 
pired in August f 989; I renewal permit has been 
developed based on tot81 maximum daib loads 
FMDLsl and wasteload allodons (WLAsl - see 
Appendix F. Because the current treatment 
facilities csnnot meet the revised permit limits, 
however, the Ciw is operating under a Stipulated 
and Final Order (SFO) which describes interim 
limits and imposes a compliance schedule f o r  
upgrading the Datlas sewerage facilities. The 
new Dallas sewerage facilities required by the 
SFO will be regulated by a new permit with 
limits and conditions necessary for meeting 
watsr-quality and minimum-treatment stan- 
dards, ds appropriate. 

Stipulated and End Ordw WOl 
On December 19, 1991, DE0 presented the City 
of Dallas with a Notice of Noncompliance relating 
to the City's NPDES permit limits. Noncom- 
pliance issues include: 

Less than 85 percent removal of BODITSS. 
This is largely due to wet-weather infiltration 

, and inflow (it1 and dilute industrial 
wastewater. The dilute influent makes it 
more difficult to achieve 85 percent removal. 

Wet-weather bypasses. 

Inadequate reliability (e.g., inadequate stand- 
by power and backup equipment). 

Seasonal violations of State water qualii  
criteria for dissolved oxygen, fecal coliform 
bacteria, and chlorine toxi&y. 

a Exceedence of outfall mixing-zone limits. 

Revision Date: m e m b e r  I ,  7993 

The City and DEQ entered into a Stipulation and 
final Order agreement on June 30, 1992. The 
agreement contained the following compliance 
needs: 

rn A public notification plan that describes the 
process for informing the public during 
periods of discharge of untreated sewage. 

A comprehensive draft facilities plan that 
describes proposed facility upgrades. 

0 Final plans and specifications for new 
wastewater treatment fadlties; these plans 
must be submitted w;iHn IO months after 
OEQ issues a new NPOES discharge permit. 

ha 

New sewage treatment faciiities must ba . 
operational within 30 months of DEQ a p  
proval of final plans and specifications. 

*8. 

NONPOINT SOURCES 

As part of the TMDt process, load allocations for 
background sources were calculated for ammonia 
and C80D5; load allocations for nonpoint s d u r ~  
and reserves were calculated for CEOD, (See 
Appendix Fl. These load allocations plus the 
wasteload al lodons established for the point 
source make up the total maximum daity load. 

' 

Nonpoint sourc~s can contribute to reduce levels 
of dissolved oxygen and increased temperatures 
in streams. Eased on available information, 
however, nonpoint sources do not appear to 
significantly influence the measured levels of 
dissolved oxygen saturation in Rickreall Creek 
above Dallas. Dissolved oxygen measured up- 
stream of the Dallas STP ranges from 90 to 100  
percent of saturation.' It is DEWS judgment that 
the Dallas STP accounts for the majority of the 
controllable load and the monitored depression in 
dissolved oxygen near Dallss. It is anticipated 
that controlling this point source will result in 
eliminating the obsewed violations of the dis- 
solved oxygen standard and is a necessary part of 
the pollution control strategy for the stream. 

. 

OEQ does recognize the need to address nonpoim 
source problems wherever they occur. Inter- 
agency agreements between DEQ and the Depm- 
men& of Agriadturs and Forestry will be used to 
promote Best Management Practices designed to 
reduce nonpoint sources of pollution in the basin. 

. 
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TECHNICAL WATER QUALITY ANALYSIS 
Robert Baumga~!t~r, Water Uuality Division, DE0 

OVERVIEW 

Water quality studies conducted by' DEQ have 
indicated that Rickreall Creek may be unable to 
fully assimilate effluent-from the Dallas sewage 
treatment plant, pa~iculsrty at b w  flows. The 
results of continuous dissolved o x y e n  (DO) 
monitoring conducted above and below the 
treatment plant in October 1989 indicate that, 
on a daily basis, oxygen levels drop below the 
DO criteria applicable to salrnonid-producing 
streams. Downstream DO levels were lower 
than upstream DO levels. Streamflows which 
coincided with the monitoring were abaut five 
cubic feet per second (efs). 

QUAl2E MODEL 

The EPA water quality model QUAL2E was 
used to analyze the influence of the Dallas STP 
discharge on Rickreall Creek. Limited date were 
available to aid in the calibration-of the model, 
thus default values or values recommended by 
the EPA Center for ,Exposure Assessment 
Modelling were used for'many parameters. the 
available tiata provide a basis for explaining 
observed conditions and provide a reasonable 
.foiecast of what may occur under alternative 
conditions. 

- 

MODELLING RESULTS 

The modelling results support the judgement 
that Rickreall Creek is a water quality limited 
stream with no remaining assimilative capacity 
at either low or moderate flows. Far DO levels 
to stay above the DO criteria, flow has to be 
considerably above the observed minimum, and 
sewage effluent from the Dallas treatment plant 
hss to be treated to a high level. 

It should be noted that the model provides daily 
average values for concentrations but does not 
adequately simulate the diurnal variations that 
will occur. The results of stream sampling in 
October 1992 indicate that the diurnal variation 
in DO is on the order of 1.5 mglL. For a par- 
ticular set of model conditions, if the #werage 
00 level is equal to the DO standard of 90 per- 
cent of saturation, then the mim'mum DO level 
will fall below the standard due to the diurnal 
variation. 

APPLICABLE DISSOLVED OXYGEN 
CRITERIA 

Based on information from. the Oregon Ds- 
partment of Fish and Wildlife, Rickreall Creek is 
being considered by DEQ as salmonid pro- 
ducing. Therefore, the 95 percent of saturation 
criterion for dissolved oxygen shouldbe applied 
during times of salmunid spawning, incubation, 
and rearing (typically during the winter); the 90 
percent of saturation criterion should be applied 
at other times. 

AVAlLAEtE DATA 

Three limited data sets were available for use in 
the model: extended mixing-zone sampling 
conducted during low-flow conditions (August 
1 989); downstream water quality sampling con- 
ducted during high ftows (April 1992); and 
additional low-flow sampling (October 19921. 

MODEL PARAMETERS 

nth Data 

Conductivity and total dissolved solids were 
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' modelled as conservative tracers. The fol- 
lowing were also modelled: temperature, dis- 
solved oxygen, BOD (as ultimate CBOO1, algae, 
phosphorus, ammonia-nitrogen, nitrite-nitrogen, 
and dissolved phosphorus. Fecal coliform was 
not modelled. 

Program Confrol Data 

Hydraulics were modelled as trapezoidal cross- 
sections and as power functions. This is dis- 
cussed in more detail in the section on hy- 
draulics data. It should be noted that the model 
is only capable of simulating steady-state 
conditions; the assumption of steady state is 
not valid for the high-flow cQnditions observed 
in April. However, the relative influence of the 
discharge appears to be rsasonsbly explained 
using the stesdy-state assumption. 

Gtobal Algal, Nitrogen, Phosphorus, 
and Ligbht Parameters 

These parameters and constants apply to all 
reaches and represent the kinetics of the algal 
growth, nutrient, and light interactions. Sug- 
gested or default parameters were used. 

Temperature Correction Factors (iheta 
values) 

Several of the processes represented in 
QUAL2E arb affected by temperature. Default 
values for the various temperature correction 
factors were used. 

Reach Identification 

Several reaches were identified both above and 
below the discharge from Oallas. Reaches were 
defined by changss in slope as determined from 
USGS quadrangle 15-minute I1 :24,0001 series 
maps. Each river mile where a contour interval 
appeared to cross the creek was identified as a 
soparite reach. The slope for each reach was 
obtained by dividing the drop by the reach 
length. Additional reaches were identified for 
the area immediately below the Dallas STP, as 
well as for the tributary slough at river mile 5 
and the section of the creek immediately below 
the slough. 

Hydraulics Data 

There are two options available in QUALZE for. 
modelling stream hydraulics. In the first option, 
velocity and depth are modelled according to a 
set of power functions. In the second option, 
each reach is represented as a trapezoidal 
channel. Initial evaluation of the low-flow and 
high-flow conditions used the trapezoidal 
option. Although the trapezoidal cross-sections 
represented streamflow for conditions similar to 
those measured, they appeared questionable at  
substantially different flows. Power functions 
were used to interpolate to alternative flow 
conditions. 

Two sets of data - one at low flow and one at 
high flow - were used to estimate stream ve-@ * 
locity, depth, and width. Different stream 
profiles and Manning's roughness coefficients 
were used for the high-flow and low-flow con4 
ditions. For the measured flows, the cross- 
sectional area and wetted perimeter could be 
calculated. Slopes were estimated from USGS 
quadrangle maps. By rearrangement of the 
Manning's equation, the roughness coefficient 
could be calculated from the slope and cross- 
sectional profiles. For reaches where flow was 
not measured, the closest cross-section and 
roughness coefficients were applied. 

.Q%7 

Under high-flow conditions 1 I00 cfs), the 
channel geometry was generally "U" shaped. 
Roughness coefficients of approximately 0.04 ' 

were calculated. Under low-flow canditions (5 
cfs), more complex trapezoids were identified. 
Roughness coefficients on the order of 0.6 to 
1 .O were calculated. These coefficients are 
much higher than typical stream coefficients of 
near 0.03. 

- 

Under low-flow conditions, Rickreall Creek does 
not conform to the open-channel flow for which 
Manning's equation applies; the creek may act 
more like a series of impoundments behind- 
weirs, pools, and riffles. In such cases, the 
Manning 's roughness coefficient simply be- 
comes an empirical value used to relate ob- 
served velocity. to stream profile, 

For a limited number of locations, streamflow 
hydraulics data are available for both high-and 
low-flow , conditions. For these locations, 
stream, velocity and depth were empirically 
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related to flow using the power function, 
+elocir/ u aQb, For reaches where flow 
measurements were not available, the power 
functions were determined using values es- 
timated from the trapezoidal calculations 
developed for low- and high-flow conditions. 

Temperature and Local Climatology 
Data 

This group of data supplies the air temperature 
and climatological information for steady-state 
water temperature simulation. Data obtained 
from the nearest gauge (at Salem1 were entered 
for the different months simulated by the mod- 
el. A shading factor of 50 percent was as- 
sumed based on discussions with the con- 
sultant for the City of Dallas. 

Reaction Rate Constants for BOD and 
Dissolved Oxygen 

This data set includes values for the BOD 
deciy-rate coefficient, the BOD settling rate, 
and the sediment oxygen demand. The method 
by which the reaeration coefficient will be de- 
termined is also defined in this portion of the 
model input. 

A low BOO decay rate of 0. t /day (temperature’ 
corrected) was assumed for summer conditions, 
along with a value of zero for the rate of BOD 
settling based on the observed effluent quality 
of near 10 mglL CBOO or less. These values 
were assumed to be constant for the various 
reaches. Under winter conditions and an 
assumed 20 mglL of CBOD, a decay rate of 
.O. 1 5lday (temperature corrected) was used. A 
higher decay rate may be associated with 
higher effluent concentration. 

- 

The O‘Connor and Dobbins formulation (1 9581 
was selected for calculating ?he reaeration 
coefficient. . This formulation makes use of 
stream depth and velocity measurements to 
estimate reaeration, A low value of 0.04 glft l -  
day was assumed for SOD for most of the 
stream. , Based on the DO levels measured 
downstream of the Dallas treatment plant, a 
higher value of 0.2.glft’day was assigned to 
the 0.4 miles just below the -treatment plant. 
(For further discussion, see section on “Sed/- 
ment Oxygen Demand“.) 

# and P Coefficients 

This data set makes it possible for QUALZE to 
simulate the concentration of algae as well as 
the components of the nitrogen series and the 
phosphorus series. Except for the value of the 
rate coefficient for ammonia, default values 
were used. The rate coefficient for ammonia 
varied from 1.0 to 5.0 depending upon the 
reach. A temperature-adjusted rate of 3.0/davl 
typical of shallow (1- to %feet deep) streams 
was assumed ‘for Rickreall Creek. The high 
rates may not be significant when ammonia 
levels in effluent are low ( < 1 .O mglL1, but will 
be significant when levels are higher. 

Algae and Other CoeHcients 

. Default values or recommended values were 
used. Sampling results from the fall and spring 
periods indicate that atgal growth is not signi- 
ficant. 

DIURNAL VAR1ATlON 

An extended mixing-zone survey of Rickreall 
Creek was conducted by DEQ during three con- 
secutive days in October 1989 using con- 
tinuous monitors to measure dissolved oxygen, 
conductance, temperature, and pH. Evaluation 
of the data indicated that the diurnal range of 
dissolved oxygen was greater below the STP 
(3.1 mgll-day) than above the S f P  (1.55 mglL- 
day). On one of the three days of the survey, 
the minimum value observed fell below the 
State’s dissolved oxygen criterion of 6.0 mglL. 

Review of the continuous monitoring data 
collected during October 1992 shows a larger 
than expected amount of variation between re- 
cordings. Although this variability limits our 
level of confidence in the data, the data were 
used to describe the diurnal trends in dissolved 
oxygen. The data, which were smoothed by ’ .  

regression using a modified Fourier series, 
appeared to follow a sinusoidal pattern for the 
days sampled (Figure E-11. The regression sine 
curve was assumed to simulate the aqua1 
diurnal variation in dissolved oxygen. . 

Ambient dissolved oxygen monitoring data used 
to estimate the influence of the Dallas STP 
discharge on. the receiving water were corrected 
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Upstream (RM 111 

Highway 99 IRM 9.9) 
Morrow Rd. IRM 6.5) I 

Highway 51 (RM 2.21 

Figunr E-7. Obsemed Levels of Dissolved 
Oxygen at Sdected Locations h Richail 
Creek Near Dall;ss (Uctubrsr.5-7, 79921. 

for drily averaged values using rhe sine 
function for the continuous monitor located 
nearest to the ambient station. Daily averaged 
dissdved oxygen upstream of the STP was as- 
sumed to be 1 0 0  percent of saturation. 

9.6 mg.A Data void 

12.9 mglL 5 mglL 

Nat sampled 5 mglL 
Not sampled 3 mgk 

Streamflow measurements were used for cal- 
culating depth, velocity, and reaeration. These 
data, along with the predictions for diurnal 
variation, were used to estimate areal dissolved 
oxygen produdtion using methods described by 
Di Toro (1981) and Thmann and Mueller 
{ 1 987). The esrimatad dissolved oxygen pro- 
duction values based on data from two sam- 
pling events (1 989 and 19921 are presented in 
Table E-1. Comparisons of data should be 
made with caution, however, due to the vari- 
ability in the continuous-monitor data for 1992 
and the occurrence of rainfall during the 1992 
survey. 

SEDIMENT OXYGEN DEMAND 

A sediment oxygen demand component was in- 

cluded in the QUAUE analysis of the October 
1992 data for Rickreall Creek. Calibration of 
the model to the observed data indicates the 
rate of SOD increased to 0.20 gAtf-day (2.1 
g/m2-day). The increase in the SO0 rate was 
assumed to apply for 0.4 miles below the Dallas 
STP {Figure E-21. 

Figure E-2. Observed and Simulated Levels of 
Dissolved Oxygen h R k k m H  Creek Near 
D a h s  (October 5, 19921. 

Increased SOD rates below municipal plants 
have been reported.elsewhere {for example, see 
€PA 1985: Rate Constant Kinetics). In that 
document, Urn, et al., report SO0 rates for I 
variety of conditions: . 

SOD Iglm2): 7.0 spaerolitus 
4.0 municipal sludge below 

1.5 "agsd" municipal sludge 
STP 

below STP 
1.5 estuarine mud 
0.5 sandy bottoms 
0.07 mineral soils. 

Table E- 7. Dissolved Ox yger? Productiun Values 

I Location I 1989 Data I 1992 Data I 
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The SOD rate is entered as a constant into the 
model; the rate may vary with temperature but 
is not linked to other variables in the model. 
The assumed SOD rate incorporates the effect 
of all benthic production and demand terms. 
The greater SOD rate determined using the 
1992 data may be justified by the significantly 
lower estimate of benthic dissolved oxygen 
production. 

The inclusion of SOD and temperature in the 
modelling analysis for data collected during 
October I989 results in a decrease in the 
estimated dissolved oxygen. . The increased 
SO0 may provide a better simulation of the 
diurnal data than the observed ambient. dis- 
solved oxygen data (Figure 6-31. 

Feure E-3. Observed and Sirnulsted i e v e f ~  of 
Dissolved Oxygen in Rickmafl Creek Near 
Delles (Octo&er 5, 19891. 

* 

APPtlCATlON OF MODEL 

Figures E-4 and E-5 illustrate the model results 
for dissolved oxygen based on data from April 
1992 (high flows) and October 1989 (low 
flows). 

High Flows 

The high-flow data IAprAl indicate that the 
discharge from ?he Dallas STP (RM 8.51 has 
little influence on instream dissolved oxygen 
saturation: observed and predicted values were 
near or sbove 100 percent of saturation. In- 
creases in ammonia {from.20 to 60 pglL), dis- 
solved solids [from 50 to  60 mglL), and bio- 

Figure E-4. Observe4 and Simdated Level.. of 
Dissoivd Oxygen in Rickreal Creek Near 
D8&S 79921. 

.I r 

' I  

Figure E-5. Observed Levels of Dl'ssohred 
Oxygen h Rickreafl Creek Nerrr D d a s  
(October f 9891. 

chemical oxygen demand (from 1 ' t o  1.5 mg/U 
were associated with the STP discharge. 

Review of sampling data compared with model 
predictions resulted in underestimating total 
dissolved solids (TDSI and NH, below river mile 
4. The increase in the conservative tracer 
ITDS) and other parameters indicate that addi- 
tional flow and pollutants may be enrering the 
stream; these were not accounted for in the 
analysis. 

Low Flows 

During the October period of low streamflow, 
discharge from the Dallas STP into Rickreall 
Creek results in a decrease in the dissolved 
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oxwen concentration. Much of the loss of ' Primary Productivity 

Water Ouelity R ~ P O R  - Rickreall Creek 

dissitved oxygen is due to the low diiution ratio 
and relatively low concentration of oxygen (4 to 
6 m g f l  in the effluent. 

Diurnal V8~8tibn 

The observed values need to be corrected for 
the time of day of sampling so that simuleted 
daily averages can be compared with obsenred 
daily averages. The diurnal variation measured 

-within several days of the ambient monitoring 
- showed an instream variation of near 1.5 mglL 

above'the STP and greater than 3.0 mg/L below 
the .STP. In Figure E-5, the circles indicate the 
variation observed bver three days. The lower 
dissolved oxygen observed ih the diurnai data 
is proportional to the mixing ratio. The 
relatively good quality of. the effluent (low' 
ammonia and 800) acts to mitigate the poten- 
tial impact of this discharge on water quality. 

INFLUENCE OF DILUTION 

Although DEQ does not have' continuous data 
for either streamflow or trsatment-plant dis- 
charge in Rickreall, Creek, these 'can be es- 
timated using conductivity data. The increase 
in conductivity between the upstream site 
(above the STP) and the downstream site (be- 
low the STP) provides a measure of the in- 
crease in dissolved solids, for which the STP is 
a dominant source. The observed change in 
conductivity should be representative of the 
relative dilution of the effluent discharge. 
provided by the stream (Figure E*@. 

- 

For a given samplihg time, the concentration of 
dissolved oxygen a t  the upstream site is greater 
than at the downstream site. The difference in 
the concentration of dissotved oxygen between 
sites is proportional to the increase in con- 
ductivity. However, ?he dissolved oxygen con- 
centrations are influenced by the time of day 
the samples were collected (Table E-2). Be- 
cause the range of diurnal variation is greater 
downstream than upstream; there will be a 
greater difference between upstream' and 
downstream samples cotlected in the morning 
than in the same locations sampled in the 
,afternoon. 

The obssrued increase in diurnal variation below 
the Dallas STP could be the result of several 
factors. An increase in photosynthetically 
active periphyton could increase the diurnal 
variation in dissolved oxygen; sampfing notes 
indicate an increase in periphyton biomass 
below the STP. Physical parameters that 
influence reaeration (such as stream depth and 
velocity} could also influence the degree of 
diurnal variation. The changes in dissolved 7 

oxygen below the STP may be due to increases 
in primary production related to the STP dis- 
charge. However, the stream appears to have 
similar levek of production upstream as down- 
stream (see Table E-3). 

. 

. s ~ ~  

F!gure E-6. Changes in Dissohed Oxygen and 
Changes h Conductance in RiEkreall Creek at 
H&hW8y 99 and Above the D a S s  STP (Octo- 
ber 17-79, 79891. 

Thomann and Mueller (19871, citing Di Toro 
(19811, develop a simple a n a l ~ c a l  method 
rsiating the observed, diurnal variation in 
dissoived oxygen to reaeration and primary 
production: 

where delta C is the diurnal change in dissolved 
oxygen. In this case, the observed change in 
dissolved oxygen was adjusted for the effect of 
temperature changes on the saturation leveb of 
oxygen in water. To compare productivity be- 
tween sites. the calculated production (Pa) was 
divided by stream depth to represent produc- 

' 

~ . -  
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Dependent Parameter 

Table E-2. Correlation Between Dissolved Oxygen, Conductivity, and 
7ime o f  Oa y for Rlckrea// Creek 

Correlation 
Coefficient (tl Independent Parameter 

Respect to STP I 

p. Pa' pa p,* 

Upstream 2 Miles 1.55 3.79 1-07 3.98 12.1 3.52 10.7 

1.53 4.77 1.30 4.37 11.1 3.80 9.6 

v 

Immediately 
Upstream 

.Immediately 
Oownstream 

Hwy 99, 
2 Miies Downstream 

1.36 4.44 1.50 3.75 8.2 3.30 7.2 
v 

3.10 2.02 1.54 6.71 14.3 6.04 12.9 

Change in Pissolved Oxygen I ImglLl 

~~~h 
K, (ftj AC location- wrth 

Change in Dissolved Oxygen 
(mglU 

Change in Dissolved Oxygen 
{rnglU 

Change in Conductivity 

.. Original , Modified 

I Chsngeh Conductivity 
(linear) 0.58 

0.70 I firne-of-0 ay (sine) 

0.96 I Change in Conductivity + 
Tims-of- Day 

tion in units of dissolved oxygen per area of 
streambed. 

Chapra and Di Tor0 11 991 1 recommend the 
following modifications for streams where K, is 
less than 5.O/dav, such as in Rickreall Creek: 

Reaeratibn 

Estimates of reaeration are needed in order to 
quantify the potential effects of primary pro- 
duction on dissolved oxygen. An assumption in- 
herent in this analysis is that the estimated K, 
is representative of the reaeration occurring 
within the assessed stream reach. Estimates 
for the reaeration rates vary depending on 
stream velocity and depth (O'Connor) -Figure 
E-7. 

Results of these applications are presented in 
Table E-3, 

For the reach below the STP discharge to High- 
way 99, we have greater detail of the esti- 

Table E-3. Estimated Primary Productivity from Diurnal Dissolved Oxygen 
Measurements: Rkkreall Creek, October 1989 

SA I W5507.5E 
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t 

Dkbhs,  1956 from Severel Estirnetes of 
Average W i m  and Depth for a Measurad 
Row of 5.8 cfs in R i c k N  Creek Bslow 
Dahs. 

mated cross sections, depth, and velocity. Al- 
though more cross-sectional data would provide 
more detailed estimates of reaeration, the avail- 
able data indicate significant variation in calcu- 
lated reaeration rates within a reach. 

Various estimates of K, for the reach from 
below the STP to Highway 99 include: 

Average . . . . . . . . , . . . ,. 6.49 
Weighted Average . , . . . . . , 4.56 
Log,,o, Average . . . . . . . . . . 2.21 
Logoo, Weighted Average . , . 1.74 
Median . . . . . . , , . . . . , . , . t.67 

These estimates of reaeration were calculated 
at slightly higher measured flows than observed 
during the October 1989 mixing-zone survey. 
It appears that the estimated reach reaeration 
(2.02) is a reasonably accurate representation. 
We do not have data that will allow refined es- 
timates of reaeration at  other locations. Es- 
timates of the benthic production from the diur- 
nal cuwes is serfsitive to estimates of K,. 

Effluent quality may also infludncs the effect of 
effluent discharge on receiving-sueam water qua- 
lity. During the mixing-zone m*, the effluent 
quality for ammonia is reported as 0.26 mqlL 
ammonia, 2.2 mglL 80&, and 6.2 mgR dis- 
solved oxygen. The resulting low oxygen de-. 
mand (high effluent quality] reduces the potential 

impacz of the discharge of Rickreall Creek. 

SENSiTIVITY ANALYSIS 

Table E-4 summarizes several model iterations 
for Rickrsatl Creek using summer conditions. 
Table E-5 shows the amount of streamflow that 
would be required to assimilate the Dallas 
treatment-plant effluent under a variety of 
conditions. In all of the sirnulatjons, it was 
aslmed that the effluent would contain no 
more than 5.0 mg/L BOD and no more than 0.5 
mg/L ammonia. It should also be noted that an 
effluent DO concentration of 6.5 mglt cor-. 
responds to 72 percent of saturation a t  68Of, 
while 8.5 mglt corresponds to 90 percent of 
saturation. q.. Y 

.. r , Ai 

It appears that achieving a dissolved oxygen 
criterion of 90 percent of saturation at existing 
streamflows is improbable for Rickreall Creek 
Permit condirions would have to include criteria 
of 8.30 mglL or greater dissolved oxygen, 0.25 
mg/L or less ammonia, and 5 mg/L or less 
CBOD. Fairly slow estimated decay rates for 
ammonia and low or nonexistent sediment oxy- 
gen demand would have to be assumed. An 
assumption of low or nonexistent SOD may be 
appropriate under obsemd conditions {see 
section on "Sdimrwrt Orysen Demand"). To 
support that assumption, the basin effluent cri- 
terion of 10 mglL or less for total suspended 
solids was used; this criterion is designed to 
minimize settling. However, even under these 
conditions it is not certain that the 90 percent 
of saturation criterion would bemet a t  the es- 
timated critical Cow flow 17Q101 of 1.4 cfs 
[Augustl. ' 

* -  A . 

" 1. 

It appears that a stieamflow of greater than 40 
cfs is needed to assure adequate dilution of 
discharge under basin effluent standards. Sim- 
ulated minimum dissolved oxygen was greater 
than 95 percent of saturation a t  flows in excess 
of 70 cfs. These flow conditions may not exist 
continuously bot may occur during winter 
months. !'Winter" limits in discharge permits 
typically apply between November and April; 
for the STP permit' for Dallas, however, any 
winter discharge limits which do not include 
ammonia removal should apply only when flows 
in Rickreall Creek near Dallas exceed 7 0  to 120 
cfs (weekly average}. 

, 
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July ' 8.2 

July * 6.5 

July 8.2 

Table E*.*' Sensitivity Analysis 

- .  

2.0 90 20 

4.5 90 35 

4.5 90 25 

Sensitivity Analysis - Preliminary Appllcatlon QUAL2E 
July Conditions as Estimated: 

Efftumt FIOW = 1.03 Cfs 
7Q 70 lJulyl = 1.5 cfs 

November 

November 

November 

November 

Table E-5, Stream flu ws Required to Assimiate Dallas STP Effluent 
Under Varying Conditions 

6.5 2.0 95 60 

8.2 2.0 95 4s 

6.5 4.5 95 70 

8.2 4.5 95 60 ' 

r- -- July I 6.5 I 2.0 1 90 I 25 t 

SA I WH5507.5E ' Revision Dare: December, 1993 
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APPENDIX F 

PERMIT WASTELOAD ALLOCATIONS 

WASTELOAD ALLOCATIONS 

The Federal Clean Water Act, under Section 
303, requires that pollution limits, known as 
total maximum daily loads ITMDLsl, be estab- 
lished on strsams that are not achieving water 
quality standards in either numerical or narrative 
forms. The TMOLs for Rickreall Creek form the 
basis for establishing specific wasteload a b -  
cations (WLAsl for point sources of pollution. 
The current TMDL and WlAs for Rickreall Creek 
impose limits for biochemical oxygen demand, 
ammonia, and chlorine toxicity (Table f-1 The 
W M s  are incorporated into the revised permit 
limits for the City of Dallas (fables F-Za, b, c). 
The TMOLs and WlAs are intended to limit in- 
troduction of oxygen-demanding pollutants into 
Rickreall Crssk. 

The point source discharge from the Dallas 
sewage treatment plant (STP} has a major in- 
fluence on the water quality in Rickreall Creek. 
A total maximum daily load has been prepared 
to address problems due to low levels of 
dissolved oxygen and high levels of chlorine 
and ammonia-nitrogen resulting from the STP 
discharge. Other parameters of concern which 
are addressed in the discharge permit for Dallas 
include temperature, fecal coliform bacteria, 
total suspended solids, and pH. 

NPDES PERMIT 

Permit Assumptions 

Permit limitations 1WtAs) are listed in Schedule 
A of the NPDES permit for the City of Dallas. 
These WLAs are specific to the current outfall 
location and ambased on certain assumptions: . 

e That Rickreall Creek below the current 
outfall is salmonid-producing [based on 

0 

e 

information from the Oregon Department of 
Fish and Wildlife); 

That the current outfall location will remain 
the same; 

That streamflows will remain the same. 

If these assumptions change {Le., if the stream 
is found to be non-salmonid-producing; if the 
City relocates the outfall; if increases in water 
demand and reservoir storage result in de- 
creased streamflows; if design flows change; if 
discharge is restricted to Creek flows greater 
than those used to calculate these WLAs) re- 
visions t o  the W U s  may be necessary, Future 
waste discharge limitations prescribed in a new 
or modified permit will be based upon WLAs sp- 
propriate for the location of the outfall and the 
requirements of the specific receiving stream or 
proposed treatment plant capabilities, which- 
ever are more stringent. 

It is also possible that in the future, W U s  for 
the Dallas STP will include more stringent nu- 
merical effluent limitations for additional water 
quality parameters, including nutrients (nitrogen 
and phosphorus cosnpounds), dissolved oxygen, 
BOD,, ammonia, TSS, temperature, turbidity, 
coliform organisms and other bacterial pollution, 
total dissolved solids, and possibly toxic 
substances. 

The department has included a paragraph at  
the top of Schedule A of the permit which 
states that the WLAs may be revised if new in- 
formation becomes available. The specific lan- 
guage is as foltows: 

Note: 
"The' effluent dkcharge limitations are 
derived from wasreioed ailocatrbns 
lWL4sl based upon the assumption that 

- .- - 
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Table F- I .  Wasteload and Load Allocations for Rickmall Creek 
. .  > .  

CBODI (Monthly Averagn) 

Smrcm :, 

- . .. . . . 

Surnnier 

~~~ 

20 3.1 333 1622 

0.02 90 10 44 

, 10 3.1 t 70 423 

2 90 970 2466 

WLA: STP" 

LA: Background 
0 z 90 LA: Reserve -+ NPS 0 1 0 I 0 1 0 I 2.72 I 90 1 1319 I 3353 

WLA: STP.' 0 0 0 0 ' 0  0 0 0 

0.2 1.5 0.1 6 0.73 2 1.5 16 41 
Summer 

Q c 90 
LA: Background 

LA: Reserve + NPS 
~ . .  

WLA: STP'* 
- ~ ~~ -~~ ~~ 

20 3.1 333 1522 10 3.1 187 505 

0.02 120 13 59 2 120 1294 3924 LA: Background 

LA: Reserve + NPS 

WLA: STP" 
Winter 

0 = 46 to 1 2 0  

I I I I I 

0.02 I 4 5  I 4.9 I 22 I 2 I 45 I 485 I 1471 LA: Background 
_ _ _ _ _ _ ~  ~ 

LA: Reserve i- NPS 0 I 0 1 0 I 0 1 1.96- I 45 I 475-1 1442 

WtA: S f P  0 0 0 0 0 0 0 0 

0.02 I 3  1.4 6.4 2 I 3  140 425 
Winter 

(1 < 45 
LA: Background 

LA: Reserve + NPS 

* For WtAs, "flow" refers to STP elfluent; for LAs, "flow" refers to streamlow. 
City of Dallas Sewage Treatment Plant. 

LEGEND: 

STP = Sewage Treatment Plant c b  = Cublc feet per second 
WLA = Wasteload Allocation , CBOD6 = Five-day Carbonaceous Biochemical Oxygen Oernand 

LA = Load Allocation UNBOD = Ultimale Nitrogenous Biochemical Oxygen Oeiiiand 
NPS = Nonpoint Sources UCBOD = Ultimate Carbonaceous Biochemical Oxygen Oemand 

Summer = M a y  1 to October 31 Winter = November 1 to April 30 
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C80DS 
TS S 

FCllOO ml 

all Rickfe8/l Creek 13 sdmonid producing 
downstream of the STP. The dhsolved 
oxygen criteria of 90,percent end 95 
percent of saturation, summer and win- 
t@r, respectively, would apply below the 
dhcharge from the poht of discharge to 
the confluence with the Mil8mette 
River. Future waste dkcharge limit& 
tions prescribed in a new or modified 
permit will be based upon the W U s  or 
proposed treatment plant cap8biiiti&s, 
wbichever are more stringent. *I 

10 mgtL 15 mglt 1 70 250 330 
10 mg/L I5 mglL 170 250 330 

200 400 I 

Permit Conditions 

(See actual permit for additional requirements.) 

(1) May 1 to Octobar 31: 

(a} When monthIy-average daily flow in 
Rickreall Creek is tsss than 90 cfs: 

, No discharge of wastewater is per- 
mitted. 

(bl When monthly-average daily flow in 
Rickreall Creek is 90 cfs or greater, 
the following effluent discharge limi- 
tations shall apply (Table F-2a). 

(2) November 1 to April 30: 

(I) When monthly-average daily flow in 
' Rickreall Creek is 45 cfs or less: 
No discharge of wastewater is per- 
mitted. 

(b) When monthty-average daily flow in 
Rickreall Creek is greater than 45 
cfs but does not exceed 120 cfs, 
the following effluent discharge 
limitations shall apply (Table F-Zb)., 

(c) When monthty-average daily flow 
in Rickreall Creek is greater than 
120 cfs, the following effluent 
limitations shall apply (Table F- 
2 4 .  

Table F-2a. Summer Permit Limits (May I to October 31) for Flows 2 90 cfs 

Average Effluent 
Concentration ' I Mass Load Urnitations lIblday)* 

Daily Monthly. . Weekly 
Averaae* Maximum 

Parameter 
' Monthly .Weekly 

Mass load [imitations are based on an effluent flow of 2.0 mgd and those concentrations as 
necessary to  avoid water qualm standards violations in Rickreell Creek. 

Table F-2B. Winter Permit Limits (November I fa April 30) for Flows > 45 cfs 

SA I W550 7.5F Revision Date: Qcmber I ,  7993 
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CBODs 
TSS 

FCllOO m t  

Table F-2c. Winter Permit Limits INovember 7 to April 301 for Flows > 720 cfs 

20 mglL 25 mglL 330 500 8 70 

20 mg/L 25 mg/L 330 5 0 0  670 

200 400 8 

I M a s s  load Limitations [lb!dayl* Average Effluent 
Concentdon 

Pafameter. 
Daily Monthly Weekly 

Auerage .Maximurn MontEtIy 

(3) Other timitattons (Yearhundl: 

CBOD, and TSS Percent Removal 
[on a monthly average concentra- 
tion basis): Shall not be less than 
a5 percent. 

pH shatl not be outside the range of 
6.0 to 9.0. 

Total Chlorine Residual (effluent) 
shall not exceed a monthly average 
concentration of 0.012 mglL and a 
daily maximum concentration of 0.03 
mgk. 

Tern perature: 

When the temperature of Rick- 
reall Creek at the point of dis- 
charge is 58OF or higher, the 
effluent temperature shall not 
cause the temperature of the 
creek outside the assigned mix- 
ing zone .to exceed the creek 
temperature as measured 
above the point of discharge. 

When the temperature of Rick- 
real1 Creek at the point of 
discharge is less than 5 8 O F ,  
effluent temperature shall be 
limited so as not to increase 
the temperature of the creek 
more than 0 . 5 O F  outside the 
mixing zone specified in this 
permit. 

Dissdved Oxygen 

The revised effluent limitations are seasonal, as 
were the limitations in the previous permit. ', 
These effluent limitations are based upon the 
worst-case flow condition projected for Rick- 
reall Creek, i.e., a 7Q10 flow of 1.5 cfs in July 
and a 701 0 flow of 1: 3 cfs in November. Using 
an EPA-supported, steady-state, water-quality 
model (QUAL2E1, the Department determined 
discharge limitations for the City of Dallas that 
would not violate the dissolved oxygen stan- 
dard in Rickreall Creek. 

~~ 

As previously stated, the Department has BS- 
sumed that the entire Creek below the existing 
Dallas outfall is salmonid-producing. This 
means the dissolved oxygen criteria near Dallas 
is 95 percent of saturstion during periods of 
spawning, incubation, hatching, and fry stages 
of salmonid fishes (generally corresponding to 
the  winter discharge period). During the sum- 
mer nan-spswning period, the 90 percent of 
saturation limitation would apply. 

Diurnef Ffuciuat..on in Dissolved 
Oxygen 

In October 1989, the Department inserted a 
series o f  continuous monitors into Rickreall 
Creek both above and below the Dallas outfall. 
These instruments recorded dissolved oxygen, 
tenmeratwe, and pH for several days. The re- 
sulting data indicate that, at least during low- 
flow, summer conditions, the diurnal fluctuation 
of dissolved oxygen occurring above the outfall 
is such that the dissolved oxygen levels are 
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depressed below the 90 percent criterion during 
portions of the non-daylight hours. The ob- 
served DO variation is likely due- to temperature 
change and growth of periphyton (algae that 
are attached to rocks). Periphyton generates 
oxygen during the sunlight hours but utilizes 
oxygen when it is dark, thus creating the 
diurnal fluctuation. 

Discharge fimiis 

Pursuant to Oregon Administrative Rule (OAR) 
340-47-445(31, "where the natural quality 
parameters of waters of the Willamette River 
Basin are outside the numerical limits of the 
assigned water quality standards, the natural 
water quality shall be the standard." Above 
the existing outfall, depression of the dissolved 
oxygen levels below the standard could repre- 
sent natural conditions or could be.the result of 
human-caused pollutants other than the STP 
discharge. In either case, however, because 
the "background" dissolved oxygen level 
above the outfall is below the numerical limits, 
no further decrease is allowed. As a result, the 
wssteload allocation under worst-case condi- 
tions is zero. For the summer. discharge sea- 
son, because of the inadequate dilution avail- 
able, any discharge would measurably reduce 
levels of dissolved oxygen. Therefore, the 
Department's proposed, revised effluent limit 
for the existing system is: no discharge during 
the summer season except when flows exceed 
90 ets. 

If information is provided that shows that 
portions of Rickreall Creek are not satrnonid 
producing and if the discharge location is 
moved to a non-salmonid producing section, 
then modification of the WLAs could be con- 
sidered. 

During the winter period, the Department 
expeas that the effect of periphyton will de- 
crease, in part, because of lower water tem- 
peratures in the Creek. As stated above, how- 
ever, the standard for dissolved oxygen is 
higher because of the need t o  protect spawn- 
ing, incubation, hatching, and fry stages of 
salmonid fishes. Based on computar-modelling 
results (using QUAL2E). the Department be- 
lieves that discharge from the Dallas treatment 
facility can be permitted during the winter 
period {November 1 to April 301, provided 
streamflow is greater than 45 cfs and provided 
the effluent discharge limitations are met. 

Stipulated and Final Order 

The revised effluent limits are believed to be 
sufficient to meet water quality standards for 
dissolved oxygen. The Department recognizes 
that the existing sewerage facility for the City 
of Dallas is not currently capable of meeting the 
revised limits. The City  and the Department 
have entered into a Stipulated and Final Order 
ISFO) which includes interim effluent limitations 
and a time schedule for upgrading the sewage 
treatment plant. 
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